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NagpurAbstract - The requirement of water on the railway is not only far railway staff, but also for the
traveling public for whom adequate water is to be made available at railway stations, platform and in retiring
room and waiting hall etc. In addition water is also supplied for non-domestic purpose i.e. washing of
locomotive, passenger coaches, platform, and washable apron, gardening etc. The demand of water is to be
met from a suitable source. This source should satisfy the requirement in terms of quantity as well as quality.
The usual sources of supply of water are river, canal, lake and pond, underground water (well) etc. Railway
may have its own arrangement for collecting water or it may depend on local government resources for
supply of full or partial requirement of water.
I. INTRODUCTION
The total supply of freshwater on earth far exceeds
human demand. Hydrologists estimated that if all the
water available on the planet from oceans, lakes and
rivers, the atmosphere, underground aquifers, and in
glaciers and snow could be spread over the surface, the
earth would be flooded to an overall depth of some
three kilometers. About 97 percent of this water is in
the oceans, and out of the remaining three percent, only
about one-hundredth is the accessible freshwater that
can be used for human demand. If this available water
could be evenly distributed, still it is enough to support
a population about ten times larger than today. The
foremost use of water by humans is for the biological
survival. However, water need for the biological
survival is not the only issue being discussed in the
world today. Because, apart from drinking, water is
required also for household needs such as cooking,
washing, and is vital for our development needs, such
as for agriculture and industry. Unfortunately, the
available freshwater supplies are not evenly distributed
in time and space. Historically, water management has
focused on building dams, reservoirs, and diversion
canals etc., to make available water wherever needed,
and in whatever amount desired. Soaring demands due
to rapidly expanding population, industrial expansion,
and the need to expand irrigated agriculture, were met
by ever larger dams and diversion projects. Dams, river
diversions, and irrigation schemes affected both water
quality and quantity. The need for increased water
requirement for the growing population in the new
century is generally assumed, without considering
whether available water resources could meet these
needs in a sustainable manner. The question about
from where the extra water is to come, has led to a
scrutiny of present water use strategies. A second look
at strategies has thrown a picture of making rational
use of already available water, which if used sensibly;
there could be enough water for all. The new look
invariably points out at recycle and reuse of wastewater
that is being increasingly generated due to rapid growth
of population and related developmental activities,
including agriculture and industrial productions.
II. MATERIALS AND METHODS
1. Screen Chamber
First unit operation in wastewater treatment . Screen is
a device with opening generally uniform size for
removing floating matter in effluent. Screen fabricated
out of mild steel bars and flats with clear spacing of 10
mm between the openings
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Design Criteria
Parameter Value
Area of opening 24.11 x 10-3 m2
Number of bar 33
Total width 0.67m
Length 1.60 m
Head loss 0.0196 m
Design Summary
Parameter Value
Area of opening 24.11 x 10-3 m2
Number of bar 33
Total width 0.67m
Length 1.60 m
Head loss 0.0196 m
2. Grit Chamber
After effluent has been screened it passes into grit
chamber for removal of sand & other abrasive particle
which otherwise would damage the equipment .The
grit chamber has been manually cleaned and be
provided with cleaning platform & drain valve
arrangement
Design Criteria
Parameter Value
Accel. due to gravity (g) 981 cm/sec2
Dia. Of particle (d) 0.02 cm
Specific gravity (Ss) 2.65
Kinematics viscosity (T) 0.893 x 10 -2 cm2/sec
Design Summary
Parameter Value
Plan area 0.0635 m2
Length 2.30 m
Width 0.30 m
Depth 0.30 m+0.30m Free Board
3. Oil & Grease Trap
Oil & grease trap has been provided for removal of free
floating oil & grease. It is cleaned manually. The
effluent from oil & grease trap then goes to
equalization tank.
Design Criteria
Parameter Value
Flow rate 500 m3/d
Resident time ( HRT ) 20 minutes
Design Summary
Parameter Value
Volume of tank 6.95 m3
Length 2.75 m
Width 2.10m
Depth of tank 1.20m+0.30m FB
4. Equalization Tank
To balance fluctuating flows or concentrations .To
assist self-neutralization .To even out the effect of
periodic “slug” discharge from a batch process
Design Criteria
Parameter Value
Flow rate 500 m3/d
HRT 8 hr
Depth 3.5 m
Design Summary
Parameter Value
Volume of tank 166.6 m3
Length of tank 8.0 m
Width of tank 6.0 m
Depth of tank 3.5m+0.50m FB
Air supplied 100 m3/ hr
5. Extended Aeration Tank
Wastewater is brought directly to the aeration basin
.Aeration is now done for an extended period of time,
thus mineralizing the sludge solids sufficiently so that
they can be dewatered without any digestion. This help
in improving efficiency and simplifying the whole
operation.
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Design Criteria
Parameter Value
MLSS 3000mg/l
So( influent BOD ) 150mg/l
Se ( effluent BOD ) 20 mg/g
F/M 0 .1
SRT 20 day
Design Summary
Parameter Value
Volume of tank 333.33 m3
HRT 16 hrs
Area of tank 95.24 m2
Length 13.60 m
Width 7.0 m
Depth of tank 3.5 m+0.5m FB
O2 required 24.029 kg/day
Air requirement 9.53 Kg air/ hr
Number of surface aerator 2
Aerator capacity 5 HP
6. Secondary Settling Tank
Provided for settlement of fully aerated effluent from
the aeration unit . Part of the settled sludge at the
bottom of the settling tank will be pumped to the
Aeration tank & part of it will be discharged on sludge
drying beds as per requirement.
Design Criteria
Parameter Value
Flow rate 500m3/d
Surface overflow rate 24 m3/m2/day
Detention time 3 hrs
Design Summary
Parameter Value
Volume of tank 62.5 m3
Length 4.60 meter
Width 4.60 meter
Depth of tank 3.5 m+0.5m FB
HRT 3 hrs
Sump dimension 0.5m×0.5m×3.5m
7. Sludge drying Beds
In the extended aeration system the sludge is
sufficiently mineralized and does not need any further
treatment before dewatering & disposal. Sand filtration
drying beds will be provided , where sludge will be
dewatered by filtration through sand bed & drying of
the dewatered sludge by solar radiation.
Design Criteria
Parameter Value
Sludge applied to the drying bed 100 kg/mld
Sludge applied 50 kg/day
Sp. Gravity 1.015
Solid content 1.5 %
Design Summary
Parameter Value
Volume of sludge 3.284 m3/d
No. of bed 4 nos
Area of each bed 19.15 m2
Length 5.0 m
Width 4.0 m
Total depth with FB 1.40 m
8. Flash Mixer
Flash Mixer has been provided for effectively and
efficiently mixing the coagulant chemicals to the
wastewater. It is provided with propeller type of mixer.
Design Criteria
Parameter Value
Flow rate 20.83 m3/hr
Detention time 60 sec
Ratio of tank height to tank Dia. 1.2:1
Velocity gradient (G) 300 sec-1
Design Summary
Parameter Value
Diameter of tank 0.70m
Height of tank 1.30m +0.3 FB
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Power requirement 36.31watts
Detention time 60 sec
Size of blade 0.1m x 0.1m
9. Flocculator
Flocculation is processes that coagulates of smaller
particles into larger particle . The flocculator is
provided with slow speed stirring pump
Design Criteria
Parameter Value
Surface overflow rate 30 m3/m2/day
Detention time 2 hrs
Design Summary
Parameter Value
Diameter of tank 2.30m
Depth of tank 2.5m +0.3 m
Detention time 30 min.
Power spent 18.122 watts
Area of paddles 0.383m2
10. Clarifier
To reduced velocity of flow by increasing the length of
travel and by detaining the particles for a longer time in
the sedimentation basin.
Design Criteria
Parameter Value
Surface overflow rate 30 m3/m2/day
Detention time 2 hrs
Design Summary
Parameter Value
Diameter of tank 4.60m
Depth of tank 2.5m +0.3m
Detention time 2 hrs
Length of weir 14.47 m
11. Pressure Sand filter
The chlorinated effluent will then be pumped to
pressure sand filter for removal of suspended solid.
Pressure Sand filter consist of a cylindrical mild steel
vessel with dished ends. Filter media in the form of
sand and gravel has been provided.
Design Summary
Parameter Value
Dia. of filter unit 1.20 m
Rate of filtration 10000 lit/hr/m2
Height on straight 2.30m
Nos. of units 2 nos.
12. Activated carbon Filter
Activated carbon filter has been provided for removal
of vapours and odors. Activated carbon filter has a
cylindrical mild steel pressure vessel with dished
ends.Filtering media in the form of activated carbon
has been provided .
Design Summary
Parameter Value
Dia. of filter unit 1.20 m
Rate of filtration 10000 lit/hr/m2
Height on straight 2.30m
Nos. of units 2 nos.
13. Chlorine contact chamber
The treated effluent will further be subjected to
chlorination for disinfection of the treated effluent.
Chlorine in suitable form will be added to the treated
effluent .chlorine dose will be adjusted to maintain the
residual chlorine concentration of 0.5-1.0 ppm .
Design Summary
Parameter Value
Length 2.40m
Width 2.40m
Depth of tank 1.8 m +0.3m FB
Contact time 30 min.
III. RESULT
Water resource is getting scarce day by day. It is
necessary to make optimum use of fresh water and
make use of reclaimed water for non-domestic use
wherever possible. It is, therefore, considered
necessary to provide reclamation plant at Railway
stations where there is heavy demand of water for non-
domestic use. In the present study, water reclamation
process package has been designed to meet the
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requirement of non-domestic use of water such as
apron washing, platform washing and carriage washing
etc. at Gondia Railway station. The plant has a design
capacity of 0.5mld. The treatment flow sheet comprises
bar screen, grit chamber, oil and grease trap,
equalization tank, activated sludge process (extended
aeration), secondary clarifier, sludge drying bed, flash
mixer, flocculator, clarifier, pressure sand filter,
activated carbon filter & chlorine contact tank. The
concentration of influent BOD5 and TSS is considered
as 150 mg/lit & 250 mg/l, respectively and after
treatment, the effluent is expected to have each BOD5
and TSS value < 5 mg/l.
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